DYNAMICS FACTORS OF UKRAINIAN ECONOMY INNOVATIVE TRANSFORMATION: MAIN POINTS AND SPECIFICS OF INFLUENCE
The object of the article is to carry out a quantitative analysis of the factors influencing on the innovation transformations dynamics in the Ukrainian economy, measures validation to neutralize their destructive action.
Summarizing the main research material. According to the innovative development index Ukraine shows a very unstable dynamics (greater quantitative values of the rank means fall in respective rating) ( Fig. 1) in Global Competitiveness Index Rankings. It is still to early to consider relative improvement of the analyzed index during marketing years 2015/16-2016/17 to be stable, since smoothing of the analyzed dynamic row with least-squares method provides no satisfactory result -credibility of approximation of all possible trend lines is not enough (R 2 <0.5). As we see, rather stable negative tendency in the decrease of production and realization volumes of innovative products by Ukrainian companies still continues (Fig. 2) .
Taking into account that innovative transformations leave no alternative, as key condition of successful reorganization in Ukrainian economy, it is necessary to detect and neutralize factors, which impede it, in [18] .
To determine the impact of individual factors on the dynamics of innovation in the Ukrainian economy, we decided to apply the comparative analysis method. For this, we used the Ukrainian regions statistics, based on regional differentiation in the sales volume of innovative products that are new to the market (Y). When choosing the factors of influence, we proceeded from the methodological recommendations of the leading organizations and available data presented in the free access by the State Statistics Service of Ukraine (Table 1) : -x1 -capital investments (UAH million). Innovations are always investments in the development, promotion and use (commercial or non-commercial) of new knowledge embodied in information, technology, technology, designs, products, etc.; -x2 -number of small and medium enterprises (per 10 thousand people of the existing population). Innovations are always associated with a serious commercial risk. Therefore, their promotion is impossible without the presence of a sufficient number of small and medium enterprises, which are the main recipients of venture capital;
-x3 -internal current expenditures on scientific and technical developments, scientific services and applied researches performed by the own forces of scientific organizations (thousand UAH). Scientific organizations are the main source of new knowledge potentially suitable for commercial innovation; -x4 -foreign trade turnover (in % of gross regional product). As the "Global Competitiveness Report 2016-2017" says: "Open, the trade economy creates incentives for innovation and investment in new technologies, as firms are exposed to competition and new ideas, can benefit from the transfer of technology that comes with imports and foreign Investments" [22] .
From such factors of influence as: "foreign direct investment (equity)", "the need of employers in workers to replace vacancies (vacant positions)", "The number of organizations that carry out scientific and technical work", "number of specialists who perform scientific and technical work" and the expansion factor for x3-element components had to be abandoned because they showed collinearity. Results of Correlation and Regression Analysis: 1) Correlation coefficient: R = 0.739; thus, relation is close (R> 0.7); 2) Coefficient of determination: R 2 = 0.546; thus, function variability is 54.6% determined by the variability of the selected factors;
3) Fisher's test: Fa = 5.729, Fc = 2.895, Fa>Fc; thus, there is a relation between the function and the factors; 4) Student's test: ta = 7.111, tc = 2.093, ta>tc, thus, regression coefficient is statically significant; 5) Regression equation: Y = 336.842 -0.024x1 -0.844x2 + 0.001x3 -0.587x4. Correlation matrix contains no pair correlation coefficients rxixj higher than 0.7, which shows the absence of correlated regressors, so the model is not multicollinear (Tab. 2). Correlation and Regression Analysis provided rather unexpected results, which need economic interpretation and form extremely important conclusions.
As it is seen from the regression equation, factors х1, х2 and х4 have inverse influence on the function. In other words, the volumes of realization of innovative products, which are new for the market, decrease in case of increase of the amount of capital investments, small and medium-sized companies and foreign trade turnover. Taking into account the amount of pair correlation coefficients between the function and given factors: rYx1 = 0.146; rYx2 = 0.173; rYx4= 0.019 (Tab. 2), we may state that connection is rather not inversed, but generally absent. Detailed analysis of the reasons of the found phenomenon allowed us to determine the following: 1) research of the capital investments structure has shown that in 2016 such potentially innovative areas of investment as Information and Telecommunications, Professional, Scientific and Technical Activities and Education took only 4.7 %, 1.1 % and 0.3 % respectively. We may conclude then, that the national capital investments are not innovation-oriented. In our opinion the main reason for that are excessive risks of carrying out commercial activity in Ukraine. Investments in innovations themselves are risky even in highly developed countries. If we add specific domestic business risks, then potential benefits from innovations implementation compensate no possible losses in case of risky situation occurrence. On the other hand, as a result of reinsurance, their price shall be so high that potentially successful innovative product shall find no ready sale. The main destructive factors of business activity performance include corruption, political instability and inflation (Fig. 3) . Their share takes 39.1 % of influence. 2) developed small and medium-sized business is a necessary, but insufficient condition for innovative development of economy. Indeed, small and medium-sized companies are the main recipients of investments in venture capital. However, if donors of such capital are large companies, not interested in investments into innovations, these do not occur. Besides, the influence of negative factors, which impede conduct of business (Fig. 3) , does not stimulate any small and middle-sized companies to invest into risky projects with long-term payback period, but orients them for business activity with much shorter production cycle.
3) the same concerns the open economy, which is not an automatic guarantee of import of new knowledge and progressive technologies. E.g., despite the growth of Ukrainian open economy, the volume of import of potentially innovative services had reduced during last 3 years (Tab. 3). In our opinion, the following are the main reasons of the low level of advanced technology transfer to Ukraine: 
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-insufficient level of intellectual property protection: according to the data of the annual report of the International Intellectual Property Alliance (IIPA) in 2016 Ukraine took the first place in rating of the countries, which violate the intellectual property rights the most frequently [16] ; -more than a half of the national market still has a noncompetitive structure. According to the data of the Antimonopoly Committee of Ukraine in 2015 only 42.7 % of general volume of products were sold in markets with competitive structure; 16.7 % -in markets with signs of collective dominance or oligopol markets (where the share of the three largest business subjects exceeded 50%); 30.8 % of general volume of products realization fell to markets with signs of sole dominance (where the share of the largest business subject amounted to more than 35 %); 9.8 % of the general volume of goods, works and services were realized on monopolized markets (where the share of the largest business subject amounted to more than 90%). Analysis of tendencies of competitiveness structural preconditions changes since 2001 evidences that from the beginning of 2008 World Economic Crisis a tendency of the competitiveness level decrease has taken place in Ukrainian economy. At the same time, if within 2010-2011 the reduction of the level of competitive markets occurred at the cost of oligopol markets expansion, where competitiveness is possible under certain conditions, the gradual increase of the markets shares with signs of individual dominance or monopolized markets, where competitiveness is practically out of the question, has taken place since 2012 [3] . The monopoly high price (Cm) makes it possible to obtain a monopoly high profit (p1), which, in other equal conditions, in the presence of competition, is zero:
where Cm − monopoly high price; c − fixed capital; v − variable capital; p − average profit; p1 − a monopoly high profit.
The essential difference between domestic and foreign markets prices means that producers or trading companies have a monopoly opportunity individually or in agreement influence the pricing in the domestic market.
The negative consequences of monopoly rule in the Ukrainian economy are the unfair prices establishment (monopoly overestimated) and the lack of incentives for modernization. A striking example of this problem is the economic activity result in the domestic automobile monopoly "Ukravto." Thus, journalists from the Carreviewauto portal have published a comparative cost table of new cars in Ukraine and Russia as the prices for the end of January-beginning of February 2016 -ZAZ Lanos, which is produced in Zaporozhye, in the domestic market cost 9600$, about., While the Russian buyer he was available for 5182$.
The average difference in price for models that participated in comparison was over 68 % [19] . The losses caused by the monopolist to the Ukrainian consumers are not only in overpriced prices, but also because they are forced to buy legally obsolete cars. After all, the preferential (uncompetitive) regime, which has been around for 25 years now due to the high collection of cars, did not stimulate the automobile monopolist to develop and serially produce their own competitive automobile model. Therefore, according to our research, one of the several factors that stimulate the innovative economy development in Ukraine is the internal operating costs, research and development, scientific services and applied research performed by their own scientific organizations. Taking into account criticality of the factor, we should mention, that resource potential of domestic scientific organizations, which are able to produce competitive knowledge, is not endless. Moreover, we are referring not only to financial resources. Topical national problems are formation and accumulation of human capital. During recent years (Tab. 4) we observe a stable tendency to reduce the amount of persons interested in admission to Institutions of Higher Education of the 3 rd -4 th accreditation level for the 1 st year of study specializing in natural, physical and mathematical, systematic sciences and cybernetics -sciences, which form a basis for knowledge economy. As a result, the number of scientists in these specialities reduces (Tab. 5). [10] [11] [12] A branch of Science  2010  2011  2012  2013  2014  2015  Physics and Mathematical  678  644  632  585  525  419  Chemical  156  139  154  140  110  116  Biological  417  416  414  370  326  313  Technical  2170  2174  2056  1874  1573  1426 We should name the following reasons in the first place among the reasons, causing the given consequences: 1) Threatening low level of school-leavers' basic knowledge in mathematics, physics, chemistry and computer science. E.g., 25.3 thousand participants of the external independent evaluation, or 24% of all registered ones, did not pass test in mathematics in 2015. This is caused, first of all, by the catastrophically low level of professional training in elementary, middle and high school teachers, especially in countryside. Today the teacher career is not popular due to unjustified low salary. As a result, young people often go into educationalists not by vocation, but those, who are unable to compete for relatively highly paid jobs by force of subjective reasons in other economy sectors. Non-transparency of many domestic institutions in higher education functioning allows them to buy their diplomas not only in a literal, but in a figurative sense also;
2) The reduction of scientists in physical, mathematical, natural and technical sciences is a decrease direct consequence in the number of admissions to higher educational institutions in the related training area. Equally important is the funding of domestic scholars. We are talking not only about low wages, but also about the critical shortage of funds needed to equip and operate modern laboratories, conduct experiments and field research, purchase consumables, travel abroad for conferences, internships, publication of research results, etc.
In addition to purely internal risks, the loss threat of "brain" comes from the outside. Thus, the report of the Global Competitiveness 2016-2017 (The Global Competitiveness Report 2016-2017) stating that the EU one of the most critical aspects in the innovation factor in the competitiveness human capital formation problems. In the analysis of seven important human capital indicators (the quality of education in mathematical and natural sciences, the quality of the education system, Internet access in schools, the local availability of specialized training services, the ability of the country to retain talent, the presence of scientists and engineers), draws attention to the fact that the group education indicators most problems occur on education of mathematics and natural sciences. Europe feels a lack of gifted youth with respective knowledge. At present, there is a low index of attraction and keeping of gifted people in EU from people outside the Community [22] . This creates some threats for development of dynamic European knowledge economy, which is forced to compete with the analogical systems of the other countries of the world -US first of all. Such authoritative remarks are an immediate call for action for public administrations of highly developed EU countries. There are no doubts, that the nearest European neighbours such as Ukraine, Moldova, Belarus, Georgia and Russian Federation come to EU focus first of all. Absorbing ability of state and private scientific institutes of EU also alarms us -they are able to absorb the most part of domestic mathematical and other talents without some problems. We should not forget that beside EU, the USA is even much more successful "hunter" of foreign "brains".
In the context of the given problem, Ukrainian authorities, large industrial and agrarian companies face a very complicated task of not only directing enough organizational efforts and financial recourses to increase the supply of competitive knowledge, but forming demand on it inside the country. Probably, one of the ways to solve this task is to create the national analogue of the Silicon Valley.
Conclusions: 1) studying the effect of capital investments size (x1), the number of small and middle-sized business (x2), the internal current expenses on scientific and technical developments, scientific services and applied researches, performed by the scientific organizations on their own (x3), foreign trade turnover (x4), on the volume of sales innovative products that are new to the market (Y), revealed the following:
-the relation between Y and x1 is absent. This means that the domestic capital investment is not innovation-oriented. The main reason of it is the excessive risks of economic activities in Ukraine. Three main destructive business factors are: corruption, political instability and inflation;
-the relation between Y and x2 is absent. This means that developed small and medium entrepreneurship is necessary, but insufficient condition for innovation economy development. Small and medium-sized enterprises are the main recipients of investment in venture capital. However, if donors of such capital are large enterprises that are not interested in investing to innovation, then they do not happen. The influence of negative factors − corruption, political instability and inflation, does not stimulate any small and middle-sized companies to invest into risky projects with long-term payback period, but orients them for business activity with much shorter production cycle;
-the connection between Y and x4 is absent. This means that growth of economy openness is not an automatic guarantee of the new knowledge import and advanced technologies. For the period of 2013-2016 years, the imports volume of potentially innovative services declined despite the growth of Ukrainian economy. The main reasons of the low advanced technology transfer level in Ukraine are insufficient level of intellectual property protection and non-competitive structure of the national market;
-the connection between Y and x3 is high. This means that one of the many factors that stimulate the development of an innovative economy is the internal running costs of scientific and technical development, scientific services and applied research carried out by the own forces of scientific organizations;
2) the list of urgent measures in state innovation policy can include: -strengthening the fighting corruption;
-political stabilization. The most effective instruments for its achievement are to build an trust atmosphere between citizens and public authorities, an information campaign aimed at destroying political populism, comprehensive measures of patriotic education;
-strengthening the role of the Ukrainian Antimonopoly Committee and responsibility for violation of Ukrainian anti-monopoly legislation;
-raising the protection level of intellectual property and copyright to international standards; -an increase in the targeted state financing of scientific organizations that produce innovative developments that are in demand from the side of the economy real sector;
-development of state and private pilot projects of high-tech industrial parks based on leading domestic scientific institutions of respective profile.
Perspectives of further developments: an upcoming trend for further research is the pilot projects development in the form of technology parks and innovative business incubators.
